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Fig.1 E./E, versus calculation error by formula (7.2)
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3.1 ERARBHTEE

75 R [ BIUATT 5 o U 00 108 SR AR e O B B 2 8 AR D R B A B 015 my, AL
HAEHE AT A AR 8 =0. 15 B IE R EAIHE M2 ks = 1, ARG R R EE DO R 5451 =
SR AR R IEAT RIS, Y R 45 A8 2 5 R GR He fh i FY  54 J2 5 b kA S ] 64 24 5040 531)

e
a=0.59 +6.07h" "
. EI -0.50 (8 1)
b=()44-+12.36hf“(ﬁj)
0

a=0.59 +5.88h "
2.87(Ezj -0.50 (8.2)
0

b=0.44 +13. 64h;

FEWUY A 1 A AT RE T EAAREH L E./E, =1 F1 h, =0 B RE L_E AR &1,
A5 A (8) - 2(8.2) BB AL E./E =2 H h, =0.2 B TAEOR  SARYETRE AR R R 5 e
PRGBSO R ISR 4% LI, 181 3 AHFEXUZ SIS BORE (7. 1) 30(7.2) FIsk(8. 1)
THEAFRIBE TN A 5 SR PO IR R R PR S A B A 2 B A Y LA, BT 4 O 55 RO I A 1 22 LU AR
P 3 [ 4 AT AR AR SCH AR 20 XA 21 ) 24 B 5 R A5 A BES A a2 W) 5 Bk, AR S BORE L
ARFE 2~ 2 2 B/ N SR AR 22, VA R I 150 MPa A e fRPR 2 5 SCRRL 8 ] A9 43X
7 25 AR A VAR IS SRR P 5 22 53X S5 i 1T Py AT A — 2
3.2 WHERFREERMNHE

TP S TR AR B i) TO0 >4 e A o (L P 2 PR 3R, e 3 2% B Ao AR R AR ) 52
Wi o R AT 28T A B0 AN R fr BV R AR NS M S H U & AR B e i R L ARG (© K&
L ZERAfar 48 ARG IE AR B , (HE T AAT 54 R A i i i A a5, 5 P8 S P TR B
F AR 2 SEARIY R 280, i KRBTSR 1 280 F 2R A & BUEAE 0. 1 m - 0.5 m IR LTI Y
AN, L 8 =0. 15 m WHEE BiE 1T AR AR HEARPE T B2 MB IE R 8 ks (A8, 3) 1%
ZEPEMITE 3% LI,



SETRRZAR(ARBER)

XY B R/ MPa

180

e o

%20 40 e 80 100 10 40 % 20 40 60 80 100 120 140
HRsEES FHSRES
K3 R[FHRETT Y E Y LEA CERPNGE SRS 8 iR
Fig.3 Equivalent modulus value Fig.4 Equivalent modulus error
5 )
ks = (0. 15

(1]

[2]

c= —1.06+1.30h2‘]5(

E -0.38
A

2009 4
3001 —o— ik
i 50| = Eepp  S01d
E=1700:a=0.2

i 209 =0, 25
ﬁ 150 E3054=0. 35
A 100 HHE
B
# 30

g T.s

?ﬁléﬁiﬁ¥&!/m
BRI X5 R

Fig.5 Load radius versus equivalent modulus

(8.3)

ANET A RS N SR 45 MR RO M 2L i | HeBEad5(8) - 30(8. 3) R AL T 2 it
i 5 S R AR SR IS SO AR B R M i, DL 6 817, I PTR ff 2 A2 8 7E0. 1 m - 0.5 m
I ASCA 5 A 2R BE AR 2 A58 2 5 RO G RS AN A th 2 W) & B8, B BA B Y

R
1 400r
1 200 —REERM
gl 2 kG am oo
sl Al Tt 8=0.127
F ok
¥ 0 p
5 §00f 2t ] a=0202
£ o o
200 g e, e 3=05
% 16 20 30 40 30 60 70
Hilge 4
B6 LT fi g > o A 05 14 LU
Fig. 6 Equivalent modulus value
under mully unbonded interface
—+>
4 5

1 400
ol 200
-

=1 000
g00F
s00F
400

200

BN L EEE/

e
B e

&7

ST fh s 4 R B A LA

Fig.7 Equivalent modulus value

under fully bonded interface

1) BUA A SE T 24 B A B AN 2R AR AMEME 422 , NG T E./E,y fi/INs I T A58, dn oy

FAE ARG I FMNO ER M AEN ISR, X (7.2) T E/E, >80 8L E./E, <6 H h, <0.35 B
BARS B 2
2) ARSI A A7 A 20 1 J2 PR D' Vi e 52 P oo DR 2 T 386 T Y e 40 B SO e v AN B, 3
T E/E,=2 H h,=0.2 B0 3R2ZEIESIFE 4% LAY,
3) FE 00 A R A A N B fer A E AR IE R, 3 T AT A E AR 7E 0.1 m A0S m 2
[ s} 2 [ B S AR S R A3 5 IR 22395 AE 39% LI,

Sk
REW. LA A RUZ M AT RITET]. A8 ,2001,46(4) :25 - 26.

TAN Zhiming. Simplified Calculation of Bi — layer Plate Bending with Semi — continue Condition[ J].

(4):25 -26. (in Chinese)

Highway, 2001 ,46

FEEA  WOAEL . BT S5 v bR TR 21 e (0] SR OB [ ] [RIF 2417, 2001,29(5) 536 - 540.
JIANG Aifeng, YAO Zukang. Calculation of Surface Equivalent Modulus Subgrade in the Pavement Structure[ J]. Journal of



%6 H FIRNE T ;22 THUTH] 214 ek 0] 9 3 7 R A IEAE 27

Tongji University, 2001,29 (5) :536 —540. (in Chinese)

[ 3] &b AR SRR, 55 MLKURIREE T RMREEGE B[ 1], & ZE TRER 740 AR, 2002,3(6) : 4 -6.
WENG Xingzhong, TAN Maiqiu, KONG Daqing, et al. Joint Design of Cement Concrete Large Slab[ J]. Journal of Air Force
Engineering University ; Natural Science Edition,2002,3(6) : 4 —6. (in Chinese)

[ 4] RZEW] WRHUEE, NIAEE. ZOREAG T AR A3 R [ T]. 24,2003 ,48(8) 5 - 8.

TAN Zhiming, YAO Zukang, LIU Boying. Approximate Calculation of Equivalent Modulus of End Face of Layered Structures
[J]. Highway, 2003,48(8) :5 —8. (in Chinese)

[ 5] Fixerh REERK, B/, S5 HLIZ K PR IR BE L 18 AR ROT BORRE Jr ik [ ] 28 4 TR R4l FLARBL AR, 2003, 4
(6) .11 -13.
WENG Xingzhong, TAN Maiqiu, HUANG Xiaoming, et al. A Calculating Method of Size of Large Cement Concrete Slab[ J].
Journal of Air Force Engineering University; Natural Science Edition, 2003, 4(6) :11 = 13. (in Chinese)

[ 6] JTG D40—2002 , /K R IREE T M Ei B IvE [ S ].
JTG D40——2002, Specifications of Cement Concrete Pavement Design for Highway[ S]. (in Chinese)

[ 7] AR, HmaSHEHE AT ERERR )], soiakn TR ,2002,2(4) ;12 - 15.

ZHA Xudong. Summary of Backcalculation Methods of Pavement Layer Moduli[ J]. Journal of Traffic and Transportation Engi—
neering, 2002,2(4) :12 —15. (in Chinese)

[ 8] WHNLEE Al Z2oE0d A BLJR T b [l STk A ST VA )] A RSB R ,2005,22 (5) :38 - 42.

JIANG Yingjun, HOU Chuanling, QIN Xianfeng, et al. Calculation Method of Composite Resilient Modulus of Foundation un—
der Cement Concrete Pavement[ J|. Journal of Highway and Transportation Research and Development,2005,22(5) :38 —42.
(in Chinese)

[ 9] FENIZE BT WRib gk, A5, ANTR] A5 R0 ) 64 58 J23 TOUHD 24 (o] A8 o B0 [ ) ] &2 Rl s FARBHF 1, 2005, 25
(3):1-6.

JIANG Yingjun, DAI Jingliang, CHEN Zhongda,et al. Calculation Method of Equivalent Modulus of Elasticity of Foundation
under Principles of Different Equivalence[ J]. Journal of Chang’ an University; Natural Science Edition, 2005,25(3) :1 - 6.
(in Chinese)

[ 10] RN KPR TREE B i e b 5 M s it WU A IE R BRI ST [T ] P S 2741, 1998, 11(4) 21 - 10.

WU Heping. Research on the Revised Coefficient of the Recommended Value for Earth Subgrade Rebount Modulus in the De—
sign of Rigid Pavement[ J]. China Journal of Highway and Transport, 1998,11(4) :1 —10. (in Chinese)
(3 AT 1R40)

Modified Calculation Method of Equivalent Modulus of Elasticity of Foundation

WANG Zhen — hui, CAI Liang — cai, GU Qiang — kang, LIU Xiao —jun, WU Ai — hong
( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract ; The calculation method of equivalent modulus of elasticity of foundation is studied in the principle of dis—
placement equivalence by elastic multi — layer theory, and the boundary conditions are identified and studied based
on the analysis of the influence factors for the calculation method of equivalent modulus. The deficiencies in the
present calculation methods of equivalent modulus of elasticity of foundation are analyzed. Based on the analysis of
great amount of computing data, the calculation expressions are reestablished when the load radius is 15 em, which
has better precision and extension, besides, the modified coefficient of load radius is added. The calculation ex—
pressions of equivalent modulus of elasticity of foundation are applicable to the calculation when the ratio of equiva—
lent base modulus to subgrade modulus is greater than 2 and base equivalent thickness is greater than 20cm, and
the load radius ranges from 10 c¢m to 50 cm.

Key Words :road engineering; base; elastic multi — layer theory; principle of displacement equivalence; equiva—

lent modulus of elasticity



